Rationale: Current guidelines recommend that patients hospitalized for acute exacerbations of chronic obstructive pulmonary disease (COPD) initiate pulmonary rehabilitation (PR) shortly after discharge from the hospital. However, fewer than 2 percent of Medicare beneficiaries do so. Few studies have examined hospitalized patients' perceptions of the barriers and facilitators to enroll in PR. The aim of this study was to develop an understanding of these factors by interviewing patients. Methods: We conducted semi-structured interviews with patients during a hospitalization for COPD exacerbation in a large teaching hospital. Directed content analysis was used to code and analyze interview transcripts. Results: Of the 15 patients we interviewed, 9 had participated in PR prior to their hospitalization, 10 were women; 4 were black, and 1 was Hispanic. Facilitators of enrollment included a desire to learn more about the disease, social support, and trust in the health-care provider recommending PR. Barriers to enrollment included lack of awareness, family obligations, lack of motivation, and transportation. For those who had previous experience with PR, but who did not complete the program, another barrier was not feeling well enough. Facilitators to adherence included the educational component of the program; feeling better through exercise; and a social connection with both participants and staff. For some patients. PR contributed to a renewed sense of hope or meaning. Most interviewees expressed interest in a peer coaching program. Conclusion: Our results highlight the importance of increasing awareness of PR and building trust between the provider and patients to facilitate initial enrollment. Future interventions to improve enrollment and adherence should address the need for education about the benefits of PR and the value of social support.
Introduction
Annually, over 1.5 million individuals visit the emergency department and approximately 700,000 are hospitalized for Chronic Obstructive Pulmonary Disease (COPD). 1 The period after hospitalization is characterized by vulnerability, over half of Medicare beneficiaries hospitalized for COPD will be readmitted within a year and mortality rates approach 26%. 2 Pulmonary rehabilitation (PR) is an exercise therapy and self-management program for people with lung disease, including COPD. Randomized control trials and meta-analyses have shown that PR reduces hospital readmissions and improves quality of life. 3, 4 Current guidelines for the management of COPD exacerbations recommend that patients hospitalized for an acute exacerbation of COPD begin PR shortly after discharge. 5 Despite these recommendations, studies have shown that PR is underutilized in the US; 6, 7 fewer than 2%
of Medicare beneficiaries hospitalized for COPD in the US in 2012 received PR within 6 months of their index hospitalization. 8 These studies highlight the gap between current guidelines and clinical practice but leave unanswered the question of why so few patients attend PR. Qualitative research on the experience of living with COPD has highlighted how this chronic disease severely limits individuals' everyday lives. 9 Fear and anxiety about breathlessness and reliance on home oxygen lead to social isolation. 10 The stigma associated with the disease prevents individuals from seeking help, 11 and those living with COPD often have limited knowledge of their disease and their prognosis, and unmet physical, social, and emotional needs. 12 The time when patients are hospitalized is a potential opportunity to engage in a conversation about PR and encourage participation in this underutilized treatment program. While prior qualitative studies have explored why so few people enroll in PR in the outpatient clinical setting, 13 to our knowledge, no study in the US has focused on enrollment in PR following a hospitalization for COPD. The purpose of this study was to develop an understanding of patients' awareness and perceptions of PR and to identify barriers and facilitators to their attending and completing PR upon discharge from the hospital.
Methods

Setting and Design
We conducted in-depth, semi-structured interviews with patients hospitalized for COPD at Baystate Medical Center, a large, urban, teaching hospital in Springfield, Massachusetts that cares for more than 700 patients each year for exacerbation of COPD. The Baystate Health Institutional Review Board approved this study. All participants provided written informed consent prior to data collection.
Patient Selection and Consent
We reviewed the hospital electronic medical record to identify potential subjects for the study. We included patients who were hospitalized for COPD with acute exacerbation; were English-speaking; were not being discharged with hospice services; and were in a physical, neurological, or psychological state where they could communicate. We used purposive sampling to ensure that we included patients of different ages and races. The research team approached patients in the hospital explained the study, and obtained written informed consent. Interviews were conducted in the patients' hospital rooms (single or double rooms); all participants were offered the opportunity to conduct the interview in a private location. Participants received a $50 gift card for participation.
Data Collection
The interviews covered questions about the patients' initial diagnosis with COPD; how COPD had affected their lives; the medications that they took to manage their disease; their familiarity with pulmonary rehabilitation; barriers and facilitators in regards to pulmonary rehabilitation participation; and reactions to three interventions we hypothesized would increase enrollment in PR. Interviews ranged from 11 to 29 mins in length. For the purposes of this analysis, we focused on responses to questions related to PR. We collected demographic information including gender, age, race, ethnicity, education, and smoking history.
We assessed COPD severity using the modified medical research council Dyspnea Scale (mMRC), which measures functional impairment attributable to dyspnea; [14] [15] [16] and the COPD assessment test (CAT), which measures the impact of COPD on a person's life. 17 We obtained admitting diagnosis, principal diagnosis, and comorbidities from patient medical records. The interview guide and questionnaire are available in the Supplement.
Transcription and Analysis
Interviews were audio-recorded and transcribed verbatim. Transcripts were analyzed and coded using NVivo 12.
Demographic questionnaire responses and clinical data were associated with interview data in NVivo and allowed us to explore whether themes emerged on the basis of these characteristics. We used directed content analysis; our initial codebook was created based on a review of the qualitative literature related to PR and COPD and informed by our interview guide. As we conducted and coded interviews we included emergent codes. 18 Interviews were coded iteratively and concurrently with participant recruitment. We continued conducting interviews until we achieved heterogeneity in the participants on the basis of race and ethnicity and reached thematic saturation. The codebook was refined through regular team meetings where a team of five researchers came together to review and discuss the first four interviews. 
Results
Participant Characteristics
We approached 35 patients of whom 11 were found to be ineligible, 14 declined, and 15 agreed to be interviewed. Interviews were conducted from August 2017 through April 2018 (Table 1 ). The majority were female (n=10), and white, non-Hispanic (n=10). The patients' ages ranged from 45 to over 90 years. The highest level of education obtained was an associate's degree (n=2). Every patient reported a history of smoking, and 5 patients had smoked in the 30 days prior to hospitalization. COPD assessment test and the modified medical research council Dyspnea Scale (mMRC) scores confirmed that the majority of participants had advanced COPD. We did not screen for prior PR experience, but 9 of 15 patients had attended at least one PR session prior to their current hospitalization.
Interview Themes Figure 1 presents the themes and subthemes that we identified.
Enrollment in PR Lack of Awareness of PR
No one reported having refused PR. Those who had never attended PR reported no awareness of PR. For example, a typical exchange in the interviews was:
Interviewer: And are you familiar with the idea of pulmonary rehabilitation?
Interviewee: No, I have no idea what it is. No. 
Desire to Learn
While all participants were hospitalized for an acute exacerbation of COPD, they were at different stages in their understanding of their diagnosis. The desire to learn more about COPD was a common theme and one that is relevant to PR, which includes a strong educational component. Some patients were confused about the cause of the disease while others blamed themselves for smoking. Many patients conveyed a strong desire to learn more. A few had turned to social media in order to learn from others with COPD. One woman who had no experience with PR expressed her fear and desire to learn more about COPD: on it. I don't know what to expect. I didn't know I was gonna get worse.
Lack of Motivation
Several of the participants who had attended PR reflected on their initial lack of interest in PR and the belief that they did not need to change their lives or behaviors to adapt to the disease. One man remarked:
A lot of people say, "I'm feeling okay, I'm doing good." They don't realize, the first couple years -I know people that -I was one of them. When I was diagnosed with emphysema, I still smoked for a couple years.
Another woman spoke about her lack of interest in exercise:
it took me a lot to go the first time, because I really didn't -I thought it was going to be a pain in the ass. Who wants to exercise? I can't breathe.
Trust in Healthcare Providers
Those who had successfully enrolled in PR often cited the role of a health-care provider, beyond a simple referral, in motivating them. A perception of sincerity translated into trust in the provider, and facilitated enrollment in PR. "The therapist was sincere enough, probably even more so than a doctor would have been." "I love my pulmonologist. I would stand on my head for him." Two individuals who had attended PR reflected on the belief that some patients are mistrustful of health-care workers and believe they are only motivated by their paychecks. One woman stated:
A lot of people think like that, because I was one of them, "I'm just another check," and it took one lady to show me that I wasn't; because I had several come to my house. Once I said, "I don't want to be bothered," they left, but I really wanted to be bothered. 
Social Support and Obligations
A theme among those who did attend PR was a strong social support network that provided both emotional support and practical assistance with appointments. One man in his 40s relied on his brother to drive him to PR. He felt motivated to attend not just for himself but for his family: I got nine brothers and a mean mama [. . .] If I don't go to rehab and do the things that the doctor recommends, I'm going to hear it to the end of the moon, so I'd rather just go and do it than to hear it from my family.
Some respondents, especially women, identified family obligations which prevented them from attending PR. One woman noted:
But when it gets too close to like three o'clock in the afternoon, I can't because I know my granddaughter is coming out of school.
Transportation
For many, transportation was an issue in either initiating or regularly attending PR. One woman who completed PR in an outpatient setting noted that she would have liked to have attended additional sessions, "but I don't have access to back and forth now."
Cost
Cost was infrequently cited as a direct barrier by our interviewees; only two indicated that cost would be a barrier, though many suggested that it might be a barrier for individuals without insurance.
Adherence to Pulmonary Rehabilitation
Many of the factors that influenced peoples' decisions to attend PR initially also influenced their ability and willingness to adhere. Below we discuss several factors that were unique to adherence.
Feeling Better Through Exercise
Among those who attended several sessions, feeling better physically became a facilitator to continued adherence resulting in a positive feedback loop. One woman who had completed PR reported: "It gave you a little bit of life, a little bit of stamina, more than you could feel, like, all right, I can go up and walk down to the corner today."
Learning Through PR
Education was a facilitator of adherence. One of the most cited benefits of PR was the learning that occurred: "Every day, we learned something new." Individuals reported learning through the formal instruction and through their peers. A former PR participant remarked:
I really enjoyed the people a lot, learning about what I have to do with the COPD. Because like, you go twice a week to that and one of those days, once a month we go in a class and we talk for two hours. The instructor talks about COPD and this and that, which is really good because you need to know, you know?
Another stated: "And you're meeting other people that have it and know more about it than you do, which is a good thing because you can learn from them."
Social Connection
Many reported that they valued the social connection that they experienced through PR:
Yeah, I wouldn't mind going back at all. You meet the people, and they have the same problems, so you get to talk about the same problems, you know, same thing, and I'm a people person.
The social connection was a facilitator of adherence, but aspects of exercising in a co-ed group left some of the PR participants uncomfortable. Two women noted that they felt self-conscious exercising in a group setting. One stated: "Well, you have to wear a pack, and you wear one of these [points to nasal cannula] [. . .] you don't like to be seen by people, but big, black glasses help." Another woman when asked what she did not like about PR said: "There was guys there just doing it [PR exercises], just like the women were, and they were there just to watch the women exercise."
Sense of Purpose or Meaning
The benefits of PR contributed to an additional reported outcome and facilitator of adherence: a renewed sense of hope or meaning through PR participation. For many who had completed PR the social connection, learning, and improved management of their COPD symptoms had given them a renewed sense of purpose or meaning.
Well, you learn things, you laugh a little bit. You exercise and you leave there feeling part of something, which sometimes means a lot.
The benefits of exercise for some went beyond feeling better; at least two of the interviewees had previously identified as athletes and with the diagnosis of COPD had felt the loss of their favorite activities. For example, one woman responded to the question about how COPD affected her life by saying: "I had to give up the love of my life, which was golfing." In addition, one man had been a semi-pro athlete before learning that he had COPD. For these former athletes, the chance to return to a gym setting was a strong motivator.
Not Feeling Well Enough
Many reported that they started PR only to have it interrupted by injuries or hospitalizations. One woman remarked: "But, right after that [enrolling in PR], I ended up breaking my ankle and my leg [. . .] So, I was in a cast so I couldn't do the exercise anyway." Another patient reported: "I did participate in pulmonary rehab, but then I just wasn't feeling good, and I ended up in the hospital again." In one instance a patient reported that he had started PR, but did not feel that it would make a difference because his disease had progressed so far. He stated, "The doctors, they asked me, and I signed up for it [PR] . Then I went. They're saying that at this point now, just my lungs are too far gone. They're not going to do me any good, going [to PR]."
Acceptability of Potential Interventions
We asked participants about their interest in three potential interventions to increase participation in PR: (1): meeting with PR staff during their hospital stay; (2) watching a video that shows the PR facility and individuals participating in PR; and (3) being paired with a "coach" who is also living with COPD and has successfully competed PR. There was broad support for all three. There was enthusiasm for talking with PR staff, particularly as a means of learning more about PR and knowing with whom they would work.
One woman stated: "Yes, like meeting the people beforehand so you have that connection. You know who you are going to be seeing when you come in." When presented with the idea of meeting the PR staff one man stated:
Yeah, that's a big thing. Have a team that's here on the floor with people that are sick with the disease, have them come by before the person is discharged from the hospital, and have them come in and explain to them what they do, how they do it, how many times a day, week, whatever their schedule could be or whatever, and explain to themsay, we can find a way to get you there. [. . .] There's no literature in here for pulmonary rehabilitation.
Support for watching a video was also coupled with a desire to learn more. When presented with the idea of a video one woman stated: "Oh, yeah. Oh, yeah. Anyany information on that I'm eager to learn."
The peer-coaching intervention sparked comments indicating interest in coaching as a means of learning from and connecting with a peer who has similar life experience: We can go together, and exercise, and run out of breath together Because I can ask questions, and they can tell me things I don't know that I can learn.
One person was in favor of a coaching program, but pointed out that the effectiveness of the program would depend on the coach and peers' attitudes: "It depends on the people that you tag up with. Some are going to be too grumpy over what they have and what they have to give up, and they aren't going to want to talk for any reason."
Discussion
Despite the lack of awareness of PR, our findings suggest that at the time of hospitalization patients are frequently enthusiastic about the prospect of enrolling in PR as a means of increasing their understanding of the disease, connecting with peers with COPD, and feeling better. Some patients expressed uncertainty about their ability to attend PR due to family obligations, such as childcare, as well as health concerns, including comorbidities. We also found that a lack of motivation to change behavior and mistrust of medical professionals are potential barriers to enrollment in PR. Patients who had attended PR expressed positive attitudes toward PR.
Prior studies examining patient factors related to enrolling in PR have often focused on barriers including a lack of acceptance of the disease, lack of knowledge of the disease or PR, a lack of internal motivation, feeling too ill, lack of social support, lack of transportation, current smoking, depression, and trouble setting goals. [24] [25] [26] A handful of studies have also examined the reasons why patients fail to complete a full course of PR and have found that patients often drop out for similar reasons. 22, 27, 28 Disler and colleagues organized existing qualitative research on the experience of advanced COPD into three broad analytical themes that are echoed in our findings: individuals' needs to have a better understanding of their condition, the ongoing and sustained symptom burden, and the psychological impact of the condition. 9 Similar to the work of Sohanpal and colleagues, we found that patients wanted to learn more about COPD and were enthusiastic about learning through PR and learning from peers. 21 Related to symptom burden, those who had participated reported that PR reduced symptom burden, which encouraged adherence. This finding confirms the work of Thorpe and colleagues that "feeling better" is a strong facilitator of PR. 23 Many who had participated in PR reported overcoming initial lack of motivation related to fear and anxiety around exercising and breathlessness, which has been documented in other studies as well. 22 Finally, we found evidence to suggest that PR can help to alleviate the negative psychological aspects of the disease and increase social connection. In addition, our work builds on the work of Harrison et al who suggested that interventions to promote PR need to be compassionate and encourage trust and safety. 11 We found that some individuals are initially mistrustful of medical professionals and that sustained and sincere outreach may overcome this barrier to PR. Overall, patients were supportive of the proposed interventions of a visit from the PR staff and a video tour of the PR facility, which might help to facilitate stronger relationships between patients and medical professionals. Individuals were also interested in a peercoaching program in which hospitalized patients would be connected to peers who have completed PR. Such a program could foster social connections, learning, and practical problem solving around logistics, such as transportation. In this way, peer-coaching might serve to supplement the social support that comes from family and friends, and serve as a bridge until when patients actually being PR. Another takeaway is that starting the conversation about PR early, before the patient is discharged, might capitalize on a window of opportunity to engage with a patient. Surprisingly, interviews with the individuals with no prior PR experience suggest that many patients hospitalized for COPD are completely unaware of PR, although all expressed interest in learning more or enrolling. While patients are clearly burdened by their disease and the demands of a hospital stay, several also noted that they are a captive audience. In the words of one: "I'm not doing nothing." Engaging in conversations about PR, and referring patients to PR, or follow-ups with a provider who is knowledgeable of PR, before discharge from the hospital would address the lack of awareness and might increase participation.
Strengths and Limitations
While not an intentional part of the design of this study, we had the advantage of interviewing individuals who had participated in PR and those who had never heard of PR. This allowed us to discuss how individuals overcame barriers to attending PR and hear their reflections on how to increase enrollment in PR. The fact that nine of the 15 people we interviewed had previously attended one or more sessions of PR suggests that our sample may not be representative of the larger population of people living with COPD. Furthermore, our study was conducted in Massachusetts, a state with nearly universal health insurance and relatively generous safety-net programs, which may mean that our finding that cost and transportation were not common barriers is not generalizable outside of the state. Furthermore, we only interviewed individuals who spoke English and individuals who speak a language other than English are likely to face unique barriers to PR tied to language and culture. Nonetheless, our strategy to purposefully sample meant that we spoke with men and women from different racial and ethnic backgrounds.
Conclusion
Our results highlight the importance of increasing awareness of PR and building trust between provider and patient to facilitate initial enrollment following a hospitalization for COPD. They also indicate the importance of education, the benefits of exercise, and increased social connections in encouraging participation. Future research should explore whether an educational intervention combined with peer-coaching could help to increase rates of PR, while also encouraging social connection.
